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(54) Adjustable rescue strut

(57) A strut (10) or strut system continuously adjust-
able in length for maintaining two bodies in a spaced
relationship with respect to each other. Both the length
of the strut (10) and the locking of the strut (10) at a
desired length may be remotely controlled by pneumatic
pressure. The strut system includes a cylindrical outer
member (24) having a cylindrical bore for receiving a
cylindrical inner member (22). The cylindrical inner
member (22) is provided with a helical groove (42) for
engagement with ball bearings (40) which are retained
in a helical pattern in a collar (30) attached to the end
of the cylindrical outer member (24) which receives the
cylindrical inner member (22). The collar (30) is adjust-
able between a first position in which the ball bearings
(40) are engaged in the helical groove (42) in the cylin-
drical inner member (22) and a second position in which

they are disengaged from the helical groove (42) in the
cylindrical inner member (22). When the ball bearings
(40) are engaged in the helical groove (42) in the cylin-
drical inner member (22), the cylindrical inner and outer
members (22,24) may be rotated with respect to each
other to adjust the overall length of the strut (10). Fur-
ther, the strut (10) will resist a compressing force applied
to the opposite ends of the strut. When the collar (30) is
in the second position with the ball bearings (40) disen-
gaged from the helical groove (42) in the cylindrical inner
member (22), the cylindrical inner and outer members
(22,24) may be freely reciprocated with respect to each
other. Pneumatic pressure may be used to adjust the
collar (30) between the two positions, and to extend the
cylindrical inner and outer members (22,24) with respect
to each other.
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Description

[0001] The present invention relates to a continuously
adjustable rescue strut intended to be used as a tempo-
rary strut for maintain two objects in a spaced position
with respect to each other. More particularly, it relates
to a strut of continuously adjustable length intended for
use by emergency or rescue personnel to support por-
tions of collapsed building or other structures, such as
the wall or a collapsing excavation, in a spaced relation-
ship with respect to each other, so as to permit rescue
operations to proceed without the danger of the support-
ed portions moving into a closer position with respect to
each other.
[0002] Adjustable length rescue support or strut sys-
tems have been provided in the past for use by emer-
gency and rescue personnel for maintaining structures
in a spaced relationship with respect to each other. Gen-
erally such strut systems are constructed with an inner
member being telescopically received in an outer mem-
ber. The opposite ends of the inner and outer members
are each provided with a base suitable for engaging the
surface to be supported. A mechanism is provided to
maintain the inner and outer members in a desired tel-
escopic relationship with each other, whereby the length
of the strut is such that each of the bases engages the
surface to be supported. In an elementary form, struts
have been formed by inner and outer strut members,
each of which is provided with a series of holes perpen-
dicular to and spaced apart along the major axis of each
member. The inner and outer members are extended
with respect to each other to the desired overall length,
and then adjusted with respect to each other to permit
a pin to be place in aligned holes in the inner and outer
members. A strut of this type is not preferred by rescue
personnel, wherein a person must not only place the
strut between the surfaces to be supported, but must
also adjust the strut to the desired length and then place
a pin in aligned holes in the inner and outer members.
Thus, the rescue person is exposed to possible shifting
of the surfaces to be supported both before and after
the strut is In place.
[0003] The assignee of the subject application has
provided a variety of rescue support or strut systems
which are preferred to that just described. The strut sys-
tems provided by the assignee of the subject application
are designed to be extendable to a desired length, either
manually or by remote operation. To provide for remote
operation, the inner and outer members are designed
to form a cylinder to which pneumatic pressure may be
applied to extend the members with respect to each oth-
er.
[0004] In one of the strut systems provided by the as-
signee of the subject application, the inner member is
provided with a plurality of spaced circumferential notch-
es which receive ball bearings supported in a collar
mechanism attached to the outer member. The collar
mechanism is movable with respect to the outer mem-

ber between two positions. With the collar in a first po-
sition the inner member is freely movable with respect
to the outer member. With the collar in the second po-
sition and a compressive or no force applied to the free
ends of the strut, the ball bearings are engaged in the
notches in the inner member to lock the inner and outer
members in position with respect to each other. Howev-
er, if a force is applied to extend the outer and inner
members with respect to each other, the ball bearing are
disengaged from the notches in the inner member and
the outer and inner members may be extended with re-
spect to each other. The collar is operable between the
two positions, either manual or by pneumatic pressure.
If a remote handling device is used to place the strut
between the surfaces to be supported, the extension
and securing in position of the inner and outer members
with respect to each other can be accomplished by
pneumatic pressure supply through hoses, such that a
rescue person need not be endangered by manually po-
sitioning the strut system. A limitation on this strut sys-
tem is that the length is not continuously adjustable.
Rather, the length is incrementally adjustable, depend-
ing on the spacing of the grooves in the inner member.
In a strut system provided by the assignee of this appli-
cation, the increment is 0.40 inches.
[0005] In certain situations, it is most desirable that
the strut be adjustable to the exact spacing of the sur-
faces to be supported, such that even a slight shifting of
the surfaces toward each other is not possible with the
strut in place. The assignee of this application has pro-
vided a strut system which is continuously adjustable in
length, and which as in the case of the previously de-
scribed strut system may be remotely extend by pneu-
matic pressure. Again, the inner and outer members are
designed to form a cylinder to which pneumatic pressure
may be applied to extend the members with respect to
each other. The outer surface of the inner member is
provided with an Acme thread, which is engaged by an
Acme threaded nut. After the strut is extended to the
desired length, the acme nut is rotated to engage the
end of the outer member. While this strut system may
be continuously adjusted in length, such that it can be
remotely adjusted to the exact spacing of the surfaces
to be supported, it does require the manual rotation of
the acme nut to secure or lock the inner and outer mem-
bers in the desired position with respect to each other.
Thus, prior to this invention, a strut system providing
both continuous extension and locking by remote con-
trol has not been available.
[0006] It is an object of this invention to provide a sup-
port or strut system which is continuously adjustable in
length, for use by emergency and rescue personnel for
maintaining structures in a spaced relationship with re-
spect to each other. It is a further object of this invention
to provide a support or strut system which is continu-
ously adjustable length and which may be remotely ex-
tended in length and locked at the desired length, and
remotely unlocked to permit retraction or shortening of
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the strut.
[0007] In accordance with this invention there is pro-
vided an continuously adjustable strut comprising: an
outer housing with first and second ends having a cylin-
drical bore therein, a cylindrical extensible member with
first and second ends, a first end of said cylindrical ex-
tensible member received in said cylindrical bore
through a first end of said outer housing, a helical groove
formed in cylindrical surface if at least a portion of said
cylindrical extensible member adjacent said second
end, a collar secured to said first end of said outer hous-
ing portion, said collar comprising, an outer cylindrical
sleeve, an inner cylindrical sleeve, said inner cylindrical
sleeve secured to said outer cylindrical sleeve and being
provided with a series of holes arranged in a helical pat-
tern, an intermediate cylindrical sleeve, said intermedi-
ate cylindrical sleeve being provided with an internal hel-
ical groove, a plurality of ball bearings, said ball bearings
being retained between said inner cylindrical sleeve and
said intermediate cylindrical sleeve in said internal hel-
ical groove and said series of holes, a spring for applying
a force between said outer sleeve and said intermediate
sleeve in a first position with respect to each other, in
said first position, said ball bearings are engaged in said
groove in said cylindrical extensible member, such that
rotation of said outer sleeve with respect to said cylin-
drical extensible member will result in adjustment of the
position said outer housing with respect to said cylindri-
cal extensible member, in said first position, said outer
housing portion and said cylindrical extensible member
resisting a compressive force applied between the sec-
ond end of the outer housing and the second end of the
cylindrical extensible member, and when a force is ap-
plied between said outer cylindrical sleeve and said in-
termediate cylindrical sleeve, to overcome the force of
said spring, said outer cylindrical sleeve and said inter-
mediate cylindrical sleeve are moved to a second posi-
tion in which said ball bearings are disengaged from said
groove in said cylindrical extensible member and said
outer housing and said cylindrical extensible member
may be reciprocated with respect to each other.
[0008] According to a preferred embodiment the in-
vention provides for both remote extension of the length
and locking at the desired length, and remote unlocking
to permit retraction or shortening of the strut is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIGURE 1 is a perspective view of one embodiment
of an infinitely adjustable strut in accordance with
this invention connected to a supply of a com-
pressed gas;

FIGURE 2 is a side view of the infinitely adjustable
strut of this invention as shown in Fig. 1;

FIGURE 3A is a cross-sectional view of a portion of
the continuously adjustable strut of this invention
taken along the line 3A -3A in Fig. 2 with compo-
nents of the assembly in a first position;

FIGURE 3B is a cross-sectional view of the contin-
uously adjustable strut of this invention taken along
the line 3A -3A in Fig. 2 with components of the strut
in a second position;

FIGURE 4 is a cross-sectional view of the continu-
ously adjustable strut of this invention taken along
the line 4 - 4 in Fig. 3A:

FIGURE 5 is a cross-sectional view of the continu-
ously adjustable strut of this invention taken along
the line 5 - 5 in Fig. 4;

FIGURE 6 is a cross-sectional view of the continu-
ously adjustable strut of this invention taken along
the line 6 - 6 in Fig. 2;

FIGURE 7 is a cross-sectional view of the continu-
ously adjustable strut of this invention taken along
the line 7 - 7 in Fig. 6;

FIGURE 8A is a cross-sectional view of second em-
bodiment of the continuously adjustable strut of this
invention, similar to that of the first embodiment tak-
en along the line 3A -3A, in Fig. 2 with components
of the strut in a first position;

FIGURE 8B is a cross-sectional view of the second
embodiment of the continuously adjustable strut of
this invention, similar to that of the first embodiment
taken along the line 3A -3A in Fig. 2 with compo-
nents of the strut in a second position;

FIGURE 9 is an enlarged partial cross-sectional
view of a portion of the collar of the continuously
adjustable strut of the first embodiment of this in-
vention; and

FIGURE 10 is an enlarged partial cross-sectional
view of the portion of the collar of the continuously
adjustable strut of this invention which is encircled
by the line 10 - 10 in Fig. 9.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0010] Referring to Fig. 1, an continuously adjustable
strut in accordance with a first embodiment of this in-
vention is actuated by pressurized gas. The continuous-
ly adjustable strut 10, is connect to a supply of com-
pressed gas, shown as a tank 12, by hoses 14, 16, and
18 through a control valve 20. As will be further ex-
plained, the supply of compressed gas through the hose
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16 to the continuously adjustable strut 10 will cause an
inner cylindrical extensible portion 22 to be extended
from an outer cylindrical housing portion 24, and the
supply of compressed gas through the hose 18 will re-
lease the mechanism which holds the extensible portion
22 and housing portion 24 in an extended support posi-
tion, such that extensible portion 22 may freely recipro-
cate with respect to housing portion 24. The control
valve 20 is provided with control knobs 26 and 28 to con-
trol the supply of compressed gas to hoses 16 and 18
respectively.
[0011] Referring to Fig. 2, a continuously adjustable
strut in accordance with the first embodiment of this in-
vention includes outer cylindrical housing portion or tube
24 and inner cylindrical extensible portion or shaft 22. A
mechanism for adjustably positioning the outer housing
portion 24 and the inner extensible portion 22 with re-
spect to each other is incorporated in a collar 30. The
free end of housing portion 24 is provided with an annu-
lar groove 32 which may be used to secure a support
plate 34, as represented by the dashed lines, to the
housing portion 24. Similarly, the free end of the inner
extensible portion 22 is provided with an annular groove
36, which may be used to secure a support plate 38,
represented by dashed lines, to the inner extensible por-
tion 22.
[0012] Reference will now be made to Figs. 3A and
3B to describe a first embodiment of the mechanism for
adjustably positioning the outer housing portion 24 with
respect to the inner extensible portion 22. The mecha-
nism supports and retains ball bearings 40 in alternate
positions with respect to the collar 30 and the inner ex-
tensible portion 22. In a first position, shown in Fig. 3A,
the ball bearings are positioned to support the inner ex-
tensible portion 22 with respect to the outer housing por-
tion 24, by being engaged in a spiral groove 42 formed
in the outer surface of the inner extensible portion 22.
In a second position, shown in Fig. 3B, the ball bearings
are disengaged from the spiral groove 42 in the inner
extensible portion 22, such that the outer housing por-
tion 24 may be freely reciprocated with respect to the
inner extensible portion 22.
[0013] The collar 30 including three cylindrical mem-
bers, an outer cylindrical sleeve or release ring 44, and
intermediate cylindrical sleeve, or pressure ring housing
46, having a spiral groove 48 formed therein, and an
inner cylindrical sleeve, or unlocking ring 50, having
holes 52 formed therein for receiving and maintaining
the ball bearings 40 in spaced positions with respect to
each other. The intermediate sleeve 46 is provided with
internal threads 54 at a first end which engage external
threads 56 on a first end of outer cylindrical housing por-
tion 24, to maintain the intermediate sleeve 46 in a fixed
position with respect to outer cylindrical housing portion
24. Outer cylindrical sleeve 44 is provided with internal
threads 58 at a first end which engage external threads
60 on a first end of inner sleeve 50. Outer sleeve 44 and
inner sleeve 50, which are secured to each other, may

reciprocate with respect to intermediate sleeve 46 and
cylindrical housing portion 24, which are secured to
each other. Intermediate sleeve 46 is provided with a
portion 62 of reduced outer diameter and outer sleeve
44 is provided with a portion 64 of reduce inner diameter
to provide a cylindrical space in which a helical spring
66 is captured. As viewed in Figs. 3A, the helical spring
66 caused the inner sleeve 50 and the outer sleeve 44
to move to the right with respect to the intermediate
sleeve 46 and the cylindrical housing portion 24. The
application of a force F, as shown in Fig. 3B, sufficient
to overcome the force of the spring 66 will cause the
outer sleeve 44, and inner sleeve 50 to move to the left
with respect to the intermediate sleeve 46 and the cy-
lindrical housing portion 24, as shown in Fig. 3B. This
movement of the inner sleeve 50, causes the ball bear-
ings 40 to be moved out of the spiral groove 48 in ex-
tensible portion 22 and into the spiral groove 48 in inter-
mediate sleeve 46.
[0014] The holes 52 in inner cylindrical sleeve 50, are
formed in a spiral, which in the preferred embodiment
makes two revolutions around the sleeve. The holes 52
are formed with a diameter slightly smaller that the di-
ameter of the ball bearings 40, such that the ball bear-
ings are confined by the inner sleeve 50 and internal
spiral groove 48, formed in intermediate sleeve 46. The
spiral in which the holes 52 are formed in the inner cy-
lindrical sleeve 50, the internal spiral groove 48, and the
spiral groove 42 all have the same pitch. The internal
spiral groove 48 is formed with a curved base 70 and
two sidewalls 72 and 74, which have different slopes as
best seen in Figs. 9 and 12. With the sleeves in the po-
sition shown in Fig. 3A, the ball bearings are positioned
to be retained in the holes 52, seated in the spiral groove
42 formed in the extensible portion 22, and to engage
the sidewall 72 of the spiral groove 48 formed in inter-
mediate sleeve 46. With the sleeves in this position,
movement of extensible portion 22 into housing portion
24 is resisted. However, due to the shape of the internal
spiral groove 48 formed in intermediate sleeve 46, the
extensible portion 22 may be readily extended from
housing portion 24, by the application of extensible
force. An extensible force tending to move extensible
portion 22 out of housing 24 will result in the ball bear-
ings 40 being lifted out of the groove 42 and into en-
gagement with the curved base 70 and sidewall 74 of
the spiral groove 46 formed in the intermediate sleeve
46. With the sleeves moved to the position shown in Fig.
3B, by the application of a force F which overcomes the
opposing force of the spring 24, the ball bearings 40 are
moved out of engagement with the spiral groove 42 in
extensible portion 22, and into engagement with the
curved base 70 and sidewall 74 of the spiral groove 46
formed in intermediate sleeve 46. With the sleeves in
this position, extensible portion 22 may be freely recip-
rocated with respect to housing portion 24. However, the
force F is really only necessary to permit retraction of
the strut, wherein as previously set forth, it may be read-
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ily extended without the application of a force F.
[0015] There are two ways in which the continuously
adjustable strut of this invention may be readily adjusted
to firmly engage two spaced surfaces, to maintain their
spacing. With the sleeves of collar 30 in the position
shown in Fig. 3A, the outer housing portion 24 may be
rotated with respect to the extensible portion 22, thus
causing the strut to be lengthened or shortened depend-
ing on the direction of rotation of the portions 22 and 24
with respect to each other. The ball bearings 40 and the
spiral groove 42, act as threaded members with respect
to each other. The other way to adjust the length is to
apply an extensible force between the extensible portion
22 and the housing portion 24.
[0016] In one embodiment of this invention, as shown
in FIGS. 3A and 3B, the force F may be manually applied
between the collar 30 and the housing portion 22, while
at the same time manually applying a second force to
move extensible portion 22 with respect to housing por-
tion 22.
[0017] In another embodiment of this invention, as
represented by Figs. 1, 2, 6, 7, 8A and 8B, the two forces
may be applied by a compressed gas. As shown in Figs.
8A and 8B, an expansible chamber 76 may be formed
between the outer sleeve 44 and the intermediate
sleeve 46. The ends of the chamber are sealed by re-
silient sealing rings 78 and 80. A threaded hole 82 is
provided in outer sleeve 44 in communication with the
chamber 76, to which the hose 18 in Fig. 1 may be se-
cured. By applying a compressed gas to the chamber
76 through the hose 18, the force of spring 66 may be
overcome to move the sleeve components to the posi-
tion shown in Fig. 8B, whereby the extensible portion 22
may be freely reciprocated with respect to the housing
portion 24.
[0018] As best depicted in Figs. 2 and 6, a com-
pressed gas cylinder 84 may be formed by the cylindri-
cal housing portion 24, end 86 of extensible portion 22,
and a base 88, which is secured by threads to cylindrical
housing portion 24. A passageway 90 is formed in base
88 to provide a flow path between the compressed gas
cylinder 84 and a fitting 92 to which the hose 16 shown
in Fig. 1 may be secured. By applying a compressed
gas to the gas cylinder 84, the extensible portion 22 and
housing portion 24 may extended with respect to each
other. As the strut is being extended, the components
of the strut will assume the positions shown in Fig. 8B.
After the strut has been extended, the sleeve 46 will
move to the position shown in Fig. 8A, whereby the ex-
tensible portion 22 and housing portion 24 will be main-
tained in the position to which they were extended by
the compressed gas applied to gas cylinder 84, even
after the pressure on gas cylinder 84 is relieved. As
shown in Fig. 6, the fitting 92 is positioned in a recess
94 in base 88, thereby protecting it from damage, which
otherwise might occur if it projected outward from the
base.
[0019] Referring again to Fig. 1, the operation of the

compressed gas actuated embodiment of the continu-
ously adjustable strut of this invention will be described.
After placing the strut 10 between two bodies to be sup-
ported with respect to each other, with support plate 34
adjacent one of the bodies and support plate 38 adja-
cent the other body, control knob 26 is actuated to apply
gas pressure through hose 16 to the compressed gas
cylinder 84 to extend the extensible portion 22 from the
housing portion 24. When the support plates 34 and 38
are in firm engagement with the two bodies, control knob
26 may again be actuated to terminate the application
of gas pressure through hose 16. The collar elements
are moved to the position shown in Fig. 8A, locking the
extensible portion 22 and housing portion 24 in the po-
sition to which they were extended by the gas pressure
applied to gas cylinder 84. When it is found desirable to
permit the strut to retract, control knob 28 is actuated to
apply gas pressure through hose 18 to the expansible
chamber 76, to position the collar elements in the posi-
tion shown in Fig. 8B, whereby the extensible portion 22
and housing portion 24 may be freely reciprocated with
respect to each other.
[0020] In a preferred embodiment of this invention,
the strut is provided with 40 ball bearings 11/32" in di-
ameter. The threaded groove in the extensible portion
has a radius of 0.180" and is 0.103' deep with a pitch of
0.600". Referring to Figs. 9 and 10, the radius 70 of the
bottom of the spiral groove 68 is 0.172", with a depth of
0.195". The angle A of side 74 is 20 degrees, and the
angle B of side 72 is 42 degrees. The angle C of the
sides 72 and 74 with respect to each other is 68 degrees.
The holes in inner sleeve 50 are .332" in diameter at the
inner surface of the sleeve. The side of the holes sloping
outwardly with opposite sides forming an angle of 20 de-
grees with respect to each other.
[0021] While several embodiments of the invention
has been shown, and variations described, it will be ap-
parent to those skilled in the art that what have been
described are considered at present to be the preferred
embodiments of the continuously adjustable strut of this
invention.

Claims

1. An continuously adjustable strut comprising:

an outer housing with first and second ends
having a cylindrical bore therein,

a cylindrical extensible member with first and
second ends, a first end of said cylindrical ex-
tensible member received in said cylindrical
bore through a first end of said outer housing,
a helical groove formed in cylindrical surface of
at least a portion of said cylindrical extensible
member adjacent said second end,
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a collar secured to said first end of said outer
housing portion, said collar comprising,

an outer cylindrical sleeve,

an inner cylindrical sleeve, said inner cylindrical
sleeve secured to said outer cylindrical sleeve
and being provided with a series of holes ar-
ranged in a helical pattern,

an intermediate cylindrical sleeve, said inter-
mediate cylindrical sleeve being provided with
an internal helical groove,

a plurality of ball bearings, said ball bearings
being retained between said inner cylindrical
sleeve and said intermediate cylindrical sleeve
in said internal helical groove and said series
of holes,

a spring for applying a force between said outer
sleeve and said intermediate sleeve to hold
said outer sleeve and said intermediate sleeve
in a first position with respect to each other, in
said first position, said ball bearings are en-
gaged in said groove in said cylindrical exten-
sible member, such that rotation of said outer
sleeve with respect to said cylindrical extensi-
ble member will result in adjustment of the po-
sition said outer housing with respect to said
cylindrical extensible member, in said first po-
sition, said outer housing portion and said cy-
lindrical extensible member resisting a com-
pressive force applied between the second end
of the outer housing and the second end of the
cylindrical extensible member, and when a
force is applied between said outer cylindrical
sleeve and said intermediate cylindrical sleeve,
to overcome the force of said spring, said outer
cylindrical sleeve and said intermediate cylin-
drical sleeve are moved to a second position in
which said ball bearings are disengaged from
said groove in said cylindrical extensible mem-
ber and said outer housing and said cylindrical
extensible member may be reciprocated with
respect to each other.

2. The continuously adjustable strut of claim 1, where-
in said intermediate sleeve is secured to the end of
said outer housing and said inner cylindrical sleeve
and said outer cylindrical sleeves are secured to
each other, such that a force opposing the force of
said helical spring applied between said outer cy-
lindrical sleeve and said outer housing portion will
cause said helical spring to be compressed, thereby
disengaging said balls from said groove in said cy-
lindrical extensible portion, such that said outer
housing portion and said cylindrical extensible por-

tion may be reciprocated with respect to each other.

3. The continuously adjustable strut of claim 1 or 2,
wherein said inner cylindrical sleeve is provided
with external threads and said outer cylindrical
sleeve is provided with internal threads, which
threads are engaged with each other to secure the
inner and outer sleeves to each other.

4. The continuously adjustable strut of claim 1, 2 or 3
wherein said intermediate cylindrical sleeve is pro-
vided with internal threads and said outer housing
is provided with external threads which are en-
gaged with each other to secure the intermediate
cylindrical sleeve to the outer housing.

5. The continuously adjustable strut of any one of the
proceeding claims wherein said outer and said in-
termediate cylindrical sleeve members form a cylin-
drical chamber, and said helical spring is captured
in said cylindrical chamber between said outer and
said intermediate cylindrical sleeve member.

6. The continuously adjustable strut of any one of the
preceding claims wherein said outer and said inter-
mediate cylindrical sleeve members form a first ex-
pansible chamber, such that the application of
pneumatic pressure to said first expansible cham-
ber will result in a pneumatic force which will over-
come the force of said spring, such that said outer
cylindrical sleeve and said intermediate cylindrical
sleeve are moved to a second position in which said
ball bearings are disengaged from said groove in
said cylindrical extensible member and said outer
housing and said cylindrical extensible member
may be reciprocated with respect the each other.

7. The continuously adjustable strut of any one of the
proceeding claims wherein the second expansible
chamber is formed between said second end of said
outer housing and the first end of said cylindrical
extensible member, such that the application of
pneumatic pressure to the second expansible
chamber will cause the cylindrical extensible mem-
ber to be extended from said outer housing.

8. The continuously adjustable strut of claim 7, where-
in a recess is provided in the second end of said
outer housing for receiving a fitting for connecting
a source of pneumatic pressure to the second ex-
pansible chamber.

9. The continuously adjustable strut of any one of the
preceding claims wherein the internal helical
groove formed in said intermediate cylindrical
sleeve has a arcuate base and straight sides, the
straight sides being a different angles with respect
to the internal surface of said intermediate cylindri-
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cal sleeve, whereby when said sleeves are in the
first position, said outer housing portion and said cy-
lindrical extensible member will resist a compres-
sive force applied to said strut, but may be extended
with respect to each other when said sleeves are in
the first position.

10. The continuously adjustable strut of any one of the
preceding claims wherein the internal helical
groove formed in said intermediate cylindrical
sleeve has an arcuate base and straight sides, the
side of the groove facing the first end of the outer
housing being at a greater angle to the internal sur-
face of said intermediate cylindrical sleeve than the
side of the groove facing the second end of the outer
housing.

11. The continuously adjustable strut of claim 10,
wherein with said intermediate sleeve in said first
position, said ball bearings are engaged in said
groove in said cylindrical extensible member, and
also engage the side of the groove in said interme-
diate sleeve facing the second end of said outer
housing.

12. The continuously adjustable strut of any of the pre-
ceding claims wherein the internal helical groove
formed in said intermediate cylindrical sleeve has
an arcuate base having a radius essentially the
same as that of said ball bearing, and straight sides,
the side of the groove facing the first end of the outer
housing being at an angle of approximately 70 de-
grees to the internal surface of said intermediate cy-
lindrical sleeve and the side of the groove facing the
second end of the outer housing being at an angle
of approximately 42 degrees to the internal surface
of said intermediate cylindrical sleeve. .

13. The continuously adjustable strut of any one of the
preceding claims wherein the series of holes in said
inner cylindrical sleeve are tapered, having a small-
er diameter at the inner surface of said inner cylin-
drical sleeve than at the outer surface of said inner
cylindrical sleeve.

14. The continuously adjustable strut of claim 13,
wherein the diameter of said series of holes at the
inner surface of said inner cylindrical sleeve is small
than the diameter of said ball bearings.
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